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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepalnbHOi 00pa30BaTENbHON MPOrpaMMBbl CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TroOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dexepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTejbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJOXEHUH «CTpaTerun pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0IIen
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  001eo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEJOCTHOM cHucTeMe XHMMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJoBEKa, a TaKKe DKOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00yJarOIUXCs HA YPOBHE CPEIHEro
o01rero 0O6pa3oBaHUsl CPECTBAMH Y4EOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOpPOTO0 ONpEJENEeHbl B MpOrpaMMe IO XHMHUU C Y4ETOM CcHeUU(PUKH HAYKH XUMHH, €€
3HAUEHUS B MO3HAHUU MPUPOIBI U B MaTepUATbHON KU3HU OOIIECTBA, a TaKXKe ¢ YIETOM OOIINX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0coOyr0 pojib B COBPEMEHHOMN
[IUBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KyabTyphl. OHa BHOCHUT CBOHM BKJIal B
dbopMUpOBaHUE PAMOHATLHOTO HAYYHOTO MBIIIIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHO B3aUMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HAayKaMH, XHUMHUS CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHasi XMMHS KaK Hayka CO3MJIaTelIbHAasA, KaKk Hayka
BBICOKHX TEXHOJIOTHH HaIlpaBJIeHa HA PEUIeHUE TNI00ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOMMMHU IENSIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKHU3HB COLMYMA,
MPOJIOJHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHECH.

CocTaBisifolmUMH  TIpeaMeTa «XUMUsS» SBISIOTCS 0a30Bbie Kypchl — «OpraHnuyeckas
xuMus» 1 «O01Ias 1 HEOPraHMUYeCcKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0O0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHe NaHHONW CUCTEMBbI 3HAHUN
OpU W3YYCHHUU TpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT00Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O0mas 1 HeopraHudeckas
XUMUS» ¢(hOpMHUpPOBAHA B MPOTPaAMME 110 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHUMHUU BEIIeCTBa
paccMaTpUBaKOTCS Ha YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKk)kK€ Ha YPOBHE CTEPEOXMMHYECKUX U DIJICKTPOHHBIX MPEACTaBICHUN O CTPOCHUM BEIICCTB.
Ceenenusi 00 W3ydyaeMblX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTHH — OT YIJIEBOJAOPOJIOB JIO
CIIOKHBIX OMOJIOTMYECKU AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs IEPBOHAYAIBHBIC
MIPEACTABJICHUS O XUMUYECKOMN CBSI3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHus B mpeaMere «XuMusi» 0a30BOro ypOBHS paccMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUYECKH MaTepuanl u
(aKTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HeOpraHWYEeCKass XUMUs» O0yUYaIOIIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKHX MO3UIIHiA,
IyOke TMOHSATh HCTOpUYECKoe H3MeHeHHe (YHKIUM 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKphIBalOT €€ poJib B TIO3HABATEIbHOW W
MPAKTUYECKON JESTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICITUBATh WH(DOPMAIIMIO U MPUMEHSTH €€ JJIs TMOIMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1enom coxepxkanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAaHUsI (HUITOCOPCKUX HIAEH, TaKMX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUPA, OOYCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOHBIX SIBICHUHN MyTEM dKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUYUA MEXIy HOBBIMU (PaKTaMU U TEOPETUYECKUMHU MPEANOCHITKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJOTUN U MaTEPUAJIOB.

B muane pemeHus 3amad BOCHHUTAHHS, PAa3BUTHS W COIUANTH3AIMU  OOYYarOIINXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEACNICHUIO COJEpPKaHUS U TMOCTPOEHUS
mpeaAMeTa IpelycMaTpuBaoT (GOPMHUPOBAHNUE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX



0a30Boe 3HaUEHUE I Pa3IMYHbIX BHJIOB JESATEILHOCTU: pelIeHus npoliemM, MoucKa, aHaInu3a u
o0paboTku wuH(POpPMAIMK, HEOOXOOUMBIX s MNPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJICIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B npakTtuke npenojsaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U
HAa YpPOBHE cpenHero obmiero o0pa3oBaHusl, TMpU  OINpPENeJIeHHH COJepKaTelbHOU
XapaKTePUCTUKU TIIeJiel M3y4eHHsS TMpeJMeTa HampaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAIULIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0yactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeJIOBeKa W KaK OJHOT0 U3
KOMIIOHEHTOB MHPOBON KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPE/ICIICHUIO TEJIeH N3YUCHHUS MIPEIMETa SBJISICTCS BIIOJTHE ONPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMH HM3y4YCHHS TpeaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 ku1.) sBASIOTCS:

e (GOopMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBJICHUH, UMEIOIIUX MECTO B MMPUPOJE, B MPAKTUUYECKOMN U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM TpaBWI OE€301acHOTO
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTepUCTUKA LIeJe U 3aJa4 U3y4eHHUs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B CHCTeMe cpenHero obmiero obOpaszoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTAAETCSA TPEANOYTCHHE MPAKTUICCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEAbHOW JKU3HU JUTSI PEIICHHUS
MPAKTUYECKHX 3a7ad.

B cBsa3u ¢ oTUM Tpu M3ydeHMH TMpeaMera «XHUMHS» JOMUHUPYIOUIEe 3HAYCHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOIICTOCS — MHPA,
dbopMUpOBaHWE WHTEIUICKTYAIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue Yy O0OYyYarOImMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONNX YHUBEPCAIbHOE 3HAUYCHUE JIJIS PA3IMIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TPOOIIeM,
MOWCKa, aHaliu3a W 00paboTku WHGPOpPMAIHN, HEOOXOAMMBIX JUIS MPUOOpPETEHHs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAaKKe IS OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpPTraHW3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B



COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSAMU, UCIIOJIB30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIPHOU WH(DOPMAIINA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOYydYalOImMUXCS YOSKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBIEHHOCTH
XUMHUM, €€ BaXHOW pONM B  pEIIeHWH TJI00aNbHBIX  MPOOJEM  PalMOHATBHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOMIECHUS K MPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUSI OIbITA UCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEIICHU B CUTYallUAX, CBI3aHHBIX C XUMUYECKHUMH SIBICHUSMHU.

B y4yeOHOM 1iane cpeaHero oOmiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO0riee 9MCIIO YacoB, OTBEACHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYECHHUE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTpyKTypHbIE (OpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COEUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEecKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJIMHEHUN (cucreMaruyeckas) M TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHUYecKUX BELIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB MPU HArpeBaHUU (IIJIaBICHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBIl: COCTaB M CTPOEHHUE, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mpocTeiime
MPEJICTABUTENN aJKaHOB: (U3NYECKME U XHMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpEHUS ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTUWIEH U MPONWIEH — MpOCTEeHIIne
MPEJICTAaBUTENIN AJIKEeHOB: (M3MUECKHe M XUMHYECKHE CBOWCTBa (peakiuu THAPUPOBAHUS,
raJIoOreHUPOBAHMUS, THAPATAIIUY, OKUCIICHUS U TIOJIMMEPHU3allnH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwnOyraauen-1,3: cTpoeHHE, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKHH psii. ANETuieH —
NPOCTEUIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (Pru3nUYecKre U XUMHUYECKHUEe CBOICTBa
(peakuuu TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE U TpPHUMEHEHue. 1omyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IprpoaHbIil ra3 u MonyTHbIE He(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMuUecKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeDTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOITYKThI €ro NepepadoTKHU.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M MUX MPEBpAIEHUI: O3HAKOMIIEHHE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTomby», MoIeIrupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucjiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu COUpTOB. [leificTBHe MeTaHOIA U 3TaHOIIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOrOaTOMHbIE cIUpThI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue rinuepuHa u
STHJICHTJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAHOBJICHMS, KayeCTBEHHbIE DPEaKLUu),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIus
sTepupuKalM), MoIydyeHue M mnpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 2Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX I(PUPOB.
Kupsl. I'naponus xxupos. I[IpumeHnenne xupoB. buosornyeckas posib KUpOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YIIEBOAOB (MOHO-, TU- U Mojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (PU3MUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom Mmeau(ll), oxkucieHme amMMUauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruyeckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaYeCTBEHHAs PeaKkusi C HOJ0OM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJI0ZIGHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHe
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruppokcugom wmenu(Il), B3aumoneiicTBue
KpaxMaja C HOAOM), NpPOBEAECHUE TIPAKTHUYECKOW paldoThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3zoTcoaeprkaliye opraHn4ecKue CoeIMHEHHs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuvyeckne coenuHeHus. Dusnueckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHHe
amMuHOKuUCIOT. [lentuapt.



benku kak nmpupoJHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpHuYHas U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKclepUMEHTaIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHUM, I[BETHbIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpU3ALUK, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPU3ALS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB U UX MpPEBpAIlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MPH M3Y4YEeHHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl YEpEe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOue ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJIEHHE, HayyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (pU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€NKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI XUMHHU

XUMUYeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. OcoOeHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHYEeCKHUX 3yeMeHToB JI. U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
110 TPyNIaM U IepuojaM. 3HaueHUEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAs
HEMoJIsSIpHasi U TIOJISIpHAsi, WOHHAs, METaJIMuecKas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBSA3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeNEeHb OKUCIEHUS. IOHBI: KAaTHOHBI U aHUOHBI.

BeuiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 aucniepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknarypa HeopraHu4ecKHX
BELECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanmuss XUMHUYECKUX PpEakIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpaLICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peaklnu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCIas, HEUTpallbHas, IIEI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHUsI BEHIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pPEIETOK, HaOJII0AEHHE M ONKCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOIIBI0 YHHBEPCAIBHOTO MHJUKATOPA, PEAKLIAN
HMOHHOT0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanyeckoi  CUCTEME  XUMHUYECKHX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aromMoB. (DU3HuUEcCKHe CBONCTBa
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpumeHeHne BaKHENIINX HEMETAUIOB U UX COETUHEHHH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DISKTPOXUMHUYECKUN PsiJi HANpsKEHUN
METAJIJIOB.

XYMHYeCKHEe CBOICTBa BaXXHEMIIMX MeETAIJIOB (HATPHUM, Kaiuil, KanblLMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me crocoObl MoMyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaIoB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIILHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUIN: H3Yy4YEHHE
KOJUIeKIIMU «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAUIOB, DPELIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JJAa0OPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus H )KU3Hb

Ponp xuMun B o0GecriedeHnn SKOJIOTMYECKOM, SHEPreTHYeCKON U NMUIIEBON Oe3011acHOCTH,
pazBuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HAayyHBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILIECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEHIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepuabl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XHUMHS U 3[0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MaCHOr0 MCII0Ib30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBS3H.

Peanuzanus MexnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHSATHH,
TaK U NOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJI OTIENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUMHBI U €AUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuasos, CeJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBINIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IpoTrpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0IIero o0pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XUMHs» Ha YpOBHE cpenHero ooOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsl PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEIOCTHOH CHUCTEME XHUMHYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOH KYNbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIHHCTBE
yuyeOHOM M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBMM C T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HUJeaJaMU POCCHICKOro
TpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT chOopMHUPOBAHHOCTh
OTBITa TO3HABATEIHHONM M MPAKTHYECKOW MAEATENbHOCTH OOYYaIOMMXCs 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

0CO3HAHMsI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATENLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUIO OTEYECTBEHHOMN
XUMHUU;

YBa)KEHHsI K IpOIecCy TBOpYECTBA B 0OOJACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yNbTaT UIMTENbHBIX HAOJIOJCHHMA,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB, IOCTOSIHHOTO TPYZAA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
OPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OIIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKH CBOMX TOBApHUILEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMS LEHHOCTeH 30pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
KU3HHU U B TPYJOBOH 1A TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pEIICHWH TNPAKTUYECKUX 337ad COIUAIBLHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPaKTHUECKOMY M3Y4YEeHHIO MpodeccHil pa3iiMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISIM TPYAA U pe3ysibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBUIYAIBHON TPASKTOPHH OOpa30BaHMA,
Oyaymei npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3K010rMYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1EI€CO00pa3HOT0 OTHOIIEHHS K TIPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JOCTHKCHUH XUMHH ISl PEIICHUS] BOIIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArONPUSTHBIE YKOJIOTUYECKHE TOCIEICTBHS MPeapHHAMACMbIX
JIEMCTBHUM U MPEJOTBPAILAT HX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOM KYJIBTYpHI, OIbITa
JeSITeIbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATENBHOW, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(poOuu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKY;



MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOILEM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHnr IpobiieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM YCIEUTHOTO TPYAa U SKOJIOTHYecKH KOMGOPTHOM KU3HU KaKJOT0 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I1O3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHa/M3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHUH,
yYMEHHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pPa3IMuHBIX cdepax mpodecCHoHATHHON
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4eOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIIIIMHAPHbBIE
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMA, Hay4HbI (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKO0H, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecreunBaronyie (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXcs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA )IGfICTBHHMI/I.

OBi1ajeHNe YHHBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe eCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaACIsAITb LCIU ACATCIIbHOCTH, 3alaBasd MapaMCTPbl U KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUKU BELIECTB U XUMUUECKUX PEAKIIMM;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JCITyKTHUBHBIC, II0 AHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — NP PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIC MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELLECTB U XUMUYECKUX PEaKIIHil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENILHO C(hOpMyIUpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENEHHS YYCHHUYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHbBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M TPOEKTHOM JeATeNlbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYyYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOcoOus, pecypcsl MHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO pPA3TUYHBIX BUAOB W (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M TMPUMEHATh Ppa3IMYHblE METOJbl NpPH IOHMCKE U O0TOOpe
uHpopMaLuu, HeOOXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 33a]1a4 ONpeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NIpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMallMel: MNPUMEHATh MEXIpeaAMeTHble ((pu3nyecKue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIIATHOCTH.

OBsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk/1aeMON TEMbI B XOJI€ UAJIOra W/WIU JIUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTAIlel Pe3yNbTaTOB IO3HABATENFHON AEATEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MmpoeKkTa W (OPMYIUPOBATH BHIBOJABI IO pe3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYK/IEHHS 1 0OMEHa MHEHUSIMH.

OsgJiaieHne YHHBEPCAIbHBIMHU PeryJsiTUBHbIMU J1€HCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IO3HABATEIBHYIO NEATEIBHOCTD,
ormpezensis e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeasgaraeéMblii aITOPUTM JCHCTBUH IPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX pEIIeHHs ¢ YUYETOM IMOJIyYeHHUs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBJIATh CAaMOKOHTpPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckast XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B IO3HAHUU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PEICHHA MPAKTHYCCKUX 3aJad H OKOJOTMYCCKU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATaroIINe
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas WU
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pauKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpXKAIINEe COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUA, JICKANIUE B OCHOBC IMOHWMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ BBIBJIATh XapPaKTCPHBIC MPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBAaTb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHUUYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAaKLMW, U3rOTAaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXKAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUs 1Mo cuctematudeckoii HomeHkinarype (IUPAC), a Taxxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEILIECTB (ITUIIEH, IPOIMJIEH,
alleTUICH, STHJICHIJIMKONb, TIMLEPUH, (eHOT, (OpMabAerHll, aleTalbJIeru],, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIOTa, CTE€apUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BetiecTB A. M. byrtiepoBa st 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPOMWJIEH, aleTWwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/Ib, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHasl
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb WCTOUYHUKHU YIJIEBOJOPOAHOIO CBIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIHUM 10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLUN);

c(OPMHPOBAHHOCTh YMEHHH BIIaJIeTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, WCIONb3YeMbIX B XHMHU TPH H3YYCHUH BEIIECTB W XUMHYECKHX SIBICHUI
(HaOnrofeHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX
C BEILLIECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBHiia MOJIb30BAHUS XMMHUYECKON MOCYA0M U
nmabopaTOpHBIM 000PYIOBAHHEM, a TAK)KE MpaBUiia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XMMUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(TpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOMCTB, KaueCTBEHHbIE pEAaKIMH OpPraHUYECKUX BEIIECTB, JIeHaTypanusi OeJIKOB IpHU
HarpeBaHuM, I[BETHbIE PEAKI[MN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(bopMyIUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruu, HTepHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWJia SKOJOTUYECKH I1eJIecO00pa3HOTo
MOBEIEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M
OKpYKalolllel MpUPOJHON CPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBbIC OPraHU3MBI
OTpeNIeNIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs cMbica mnokasatens [1JK, moscHsaTh Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBHUSA HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 310POBbS: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYarOIIMXCs: YMEHHE HCIIOJIb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOH COCTaBISIONICH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJIATrAIOIINE
MNOHATUS (XUMUYECKUHN DTIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTANIU AaTOMOB, HMOH,
MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKass  PEIIETKA, TUIBl XMUMHUYECKUX  PEaKIUil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAMCCOLUALMNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMsI M IMPEBPALIEHUS SHEPrUu NPU XUMHUYECKHX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHUH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKallMe B OCHOBE IIOHMMAHHUA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHHUH,
(dakTosOorMyecKrue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH U OE30MaCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUU HEOPraHMUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUil, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTICIbHBIX HEOPTraHUYECKHX BelIeCTB (YrapHbI Tas,
VIJIEKUCHIBIA Ta3, aMMHUak, raméHas M3BeCTh, Herali€Has H3BeCTb, NUThEBas COJa, MUPHUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BUJ XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIECKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHUN (IpOoCThie BEllecTBa — METAJUIbl U
HEMETaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICHT Hepuonuueckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €TI0 CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIINH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh O3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3inemeHToB /1. 1.
MenzeneeBa, UCHONB3Yys MOHSATHS «S-, p-, d-DJIIGKTPOHHBIC OpPOUTAINY», «IHEPTETHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMHUUYeCKUX 3iieMeHToB /1. M.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPkAAaTh CYIIECTBOBaHUE
FEHETUYECKOM CBSI3M MEXJY HEOPraHWYECKHMMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(DHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIioBoMy 3(hdexTy peaxiuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKLUN PA3TMYHBIX THIIOB, ITOJHbBIC
U COKpalIEHHBbIC YPAaBHEHHS peaKkluii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUSA, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEaKIu OT
pa3IuyYHbIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnuin Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE MPOMBIIIVICHHOTO TOJyUYE€HUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takxke ChOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKUX MPOOJIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIMH BELIECTB, TEIJIOBOrO 3¢ deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BELIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYAO0N U
1abopaTOPHBIM 000PYIOBAaHHUEM, a TAK)KE MPpaBUiia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIMOIHATh XMUMHUYECKUNH JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSIHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaKIH, PeaklMd HMOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklUud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTATBLHBIX
3agau o TtemMaM «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH M JJA0OPATOPHBIM 000PYJI0BAHUEM, MPEICTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OopMe 3amuicH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHHKauuu, MHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBE/ICHNUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM CPEbl, OCO3HABATH OIMACHOCTh BO3JAECHCTBUS HA YKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMepax CrocoObl
YMEHBLIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/JI0POBbS: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins ans 3anucu xuMmudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos

HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne i/ Kontpoabubie IlpakTnueckue

NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl

padoThI padoThI

Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer opraHn4ecKON XUMHUMU. https://academy-

1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191

coequneHuit A. M. byrneposa -Sele-4e24-ac02-efb16fa49f6a
Htoro no paznemny 3 0 0
Pa3nea 2. Yriesogopoabl

[IpenenbHbIE YTIE€BOAOPOIBI — hutps:/acadeony-

2.1 pedl 4 AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06
ATar®T -ec23-473¢c-b3d7-ed82fcaddd0?
HenpenenbHbie yraeBogopoabl: hutps:/acadeony-

2.2 pedl yr FIOPOIL: 6 0 1 content.apkpro.ru/lesson/4038171e
ATCHPL, ATRATICHDL, ATKHHbL -4158-4bd1-2¢98-18dc1cfb9399

https://academy-

2.3 ApoMaTudecKue yriieBoa0pO/Ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00

-d5b4-491d-aded-c3ddal9feef4
[IpupoaHbie ICTOYHUKH
2.4 pupoa 3 1 0 https://lesson.edu.ru/04/10
YIIIEBOIOPOIOB U UX MepepaboTka
Hroro no pazneny 13 1 1
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
https://academy-
3.1 Cnuptsl. @enon 3 0 0 content.apkpro.ru/lesson/5439¢18b

-7440-4b6f-bf84-c04fa471694f




Anpneruapl. KapOOHOBBIE KHCIIOTHI. hitps:/facademy-
3.2 7 content.apkpro.ru/lesson/8664b319
Croxmuie Spuprt _0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a
-deb6-4281-963b-01d2e212d4d0
Hroro no pazgeny 13

Pasznen 4. A3oTconeprkammue opranHmyecKkue coeuHeHUust

4.1

AMUHBI. AMUHOKHUCIIOTEL. beku 3

https://academy-
content.apkpro.ru/lesson/0c608a59
-4¢69-4481-839e-9205201b73¢e

Hroro no pazgeny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

5.1

‘ Ilnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOTPAMME

https://lesson.edu.ru/04/10




11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nmudpoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemeHToB /1. 1. Menaeneena
1.2 XUMUYECKUE Peakiuu 6 1 1 https://lesson.edu.ru/04/10
Crpoenue BeriecTsa. MHOrooopasue
1.3 TPOCHHE Betllects HOToobpasH 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no pazneny 13 1 1 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTamisl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmertamiet 9 1 1 https://lesson.edu.ru/04/10
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0 hitps:/lesson.cdu.ru/04/10
BEILIECTB
Uroro no pazgeny 17 1 2 https://lesson.edu.ru/04/10
Pa3zaen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4 0 0
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaunuecTBo yacoB
Ne Hara DJIeKTpOHHbIe N pPOBbIE
Tema ypoxa Kounrpouabusie IIpakTuueckue
n/n Bcero H3ydyeHHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Hpe,I[MCT OpFaHquCKOﬁ XUMUHU, https://academy-

1 €€ BO3HUKHOBEHHE, Pa3BUTHUE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE Sele-4e24-ac02-efbl6fad49f6a
Teopust cTpoeHUsT OPraHUYECKUX https://academy-

2 coenuHenuit A. M. byrneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c¢-
€€ OCHOBHBIC MOJI0XKCHUS ab0e-4¢59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIaCCU(UKALUU OPTaHUYECKUX
BemiecTs. Homenknarypa hup~facadeny-

3 1 0 0 content.apkpro.ru/lesson/726e€099-
(cucTemaTuaCCKas) 1 e1a9-410f-b8be-b4cb589acad
TPUBHAJIbHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, hutps://academy-

4 . 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHH Pt ec23-473¢-b3d7-ed82fcaddd02
MertaH ¥ 5TaH — MpoCTeHIIre hitps:/facademy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABITCIH ATKAtoB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHUE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/403817 1e-
cBoucTBa 4158-4bd1-ae98-18dc1cfb9399

7 ITHICH 1 IPOIHICH — 1 0 0 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEICTABUTEN




AJIKCHOB

[IpakTuueckas padora Ne 1.

https://academy-

8 «lTonyuenue >TueHA U content.apkpro.ru/lesson/53cd2379-
M3y4EHHE €TI0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u
MmeTmwioyraauer-1,3. [Tomyuenue

9 yrak v https://lesson.edu.ru/04/10
CHHTETUYECKOTO KaydyKa 1
PE3UHBI
AJKHMHEL: cocTaB B 0COOCHHOCTH
CTPOCHUS, TOMOJIOTHUECKHI PSII.

10 p .. A https://lesson.edu.ru/04/10
AueruieH — npocTteimuni
MPEJICTABUTENb AJTKHHOB
BrrunciieHus no ypaBHEHUIO https://academy-

11 . yp content.apkpro.ru/lesson/7dada027-
XHUMHUHCECKOH peakitian 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6EH30JI M TOJTYOJ hups://academy-

12 Tp ’ yor. content.apkpro.ru/lesson/d86d7d00-

OKCHHHOCTL apeHoB d5b4-491d-aded-c3ddal9feefs
I'eHeTHueckas CBSI3b
JICBOJOPOJIOB,

13 YHIEBOIOpOX https:/lesson.edu.ru/04/10
MPUHAISKANINX K Pa3TMYHBIM
KJ1accam
IIpupoaHbIE HICTOYHUKHT
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

14 U TIONyTHBIE He(TAHBIE Ta3bI, https://lesson.edu.ru/04/10
HE(Th U MPOTYKTHI &€
nepepaboTKu
[IpupoaHbBIe HCTOYHUKI

15 PUpOZ https:/lesson.edu.ru/04/10

YIJIEBOJOPOAOB: IIPUPOAHBIN ra3




U TIOITyTHBIC He(TSHbIE T'a3bl,
HE(PTh U MPOIYKTHI €€
nepepaboTKu

KonTponbhas pabota no paszueny

16 https://lesson.edu.ru/04/10
«YTneBoaopoab»

[IpenenbHbIE OAHOATOMHBIE https://academy-

17 CITUPTHI: METAHOJ U 3TAHOJ. content.apkpro.ru/lesson/5439¢18b-
Bonoponnas cBa3b 7440-4b6f-bf84-c04fad71694f

https://academy-
MHOroaroMHbIl€ CIUPTHI:

18 content.apkpro.ru/lesson/461aa9¢8-
P THJICHITHKOIE M TTHHEPHH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 bu3nYecKue 1 XUMHIECKIE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7c51-4£16-896e-10a2278b08f1

https://academy-
Anpaeruasl: hopmanbaerua u

20 ACTHISL: & [E eI content.apkpro.ru/lesson/8664b319-
AUCTATHACTHIL ATCTOH Oba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TIPE/IETTEHBIE https://academy-

21 KapOOHOBBIE KUCIIOTBI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas pabora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCyCHOM content.apkpro.ru/lesson/9834d408-
KUCIIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJI€MHOBAsI

23 KHUCJIOTBI, KaK NPEICTaBUTEIN https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KHCIIOT
MbLa KaK coIu BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIEE NEHCTBUE




Crnoxxusle 3(hupbl Kak
IPOM3BOIHBIE KaPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(UCTIOT. 2 IWIPOTIHS CHOMHBIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢upoB
JKupsel: ruaponns, npruMeHeHne https://academy-

26 5 PRI THAD - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HojoriHceckas poitb XHpos 20d4-4945-a0eb-1e59cd5f4dof
YrieBoasl: cOCTaB,
knaccuukanys. Baxueiimme hitpss/fucadeiny-

27 _' content.apkpro.ru/lesson/709ce43a-
TpCACTABUTE/H. TIIHOKO3a, deb6-4281-963b-01d2e212d4d0
dpyxTO3a, caxapo3a
K

28 PAXMAIT H LEIHOTO38 KAk https://lesson.edu.ru/04/10
MPUPOJTHBIC TTOJTUMEPHI
KonTponbhas pabota no pazueny

29 «Kucnopoacoaepxaiiue https://lesson.edu.ru/04/10
OpTaHUYECKHUE COCTUHEHUS

https://academy-
30 AMUHBL; METHJIAMAH ¥ aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-92051201b73e
AMHWHOKHCIIOTBHI KaK
aM(pOTepHBIC OPTraHUYECKHE https://academy-

31 p p 6 content.apkpro.ru/lesson/c2f2f3d7-
COCANHEHIT, X DHOTOTHHCCKOE 43d1-4873-ace0-78eca6009628
3HaueHue. [lentuasl
benku xak npupoHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIMHECHUSA 43d1-4873-ace0-78eca6009628
OCHOBHBIE ITOHATUA XUMUHU

33 BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10

COEeIUHEHUI




OCHOBHBIC METObI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://lesson.edu.ru/04/10




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

XUMHYECKUH IJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHas! KOH(QUTYpaLUsi aTOMOB
[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa XUMMHUYEeCKuX 3eMeHnToB . 1.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeHpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M UX
COCJIMHEHHH 110 TaM U MEePUOIaM.

3 Py P 1 0 0 https://lesson.edu.ru/04/10
3HavYeHHE MePUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHUX 3jieMeHTOB [[. 1.
MeHeneeBa B pa3BUTHUU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBSI3U. BogopoHas cBsA3b
BaneHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenens okucienus. Bemecta

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
[TonsiTHE O NTUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBast 107151 BELIECTBa B pacTBOpE




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['eHeTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Krnaccudukanusa XuMHUECKUX peakluil B
HEOPraHWYeCKOM U OpraHuvYeCcKOn
XUMUHU. 3aKOH COXPaHEHHUSI MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUN TTPU XUMHUECKHX
peaKIusx

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

Ckopoctb peakiun. O6paTuMbie
peaknuu. XMMHUYECKOE pPABHOBECHE

ITpakTryeckas pabora Ne 1. «Bausiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

DNEeKTpOTUTHYECKAs TUCCOIHAIIHS.
[TonsiTue o BomopoHoM nokasarene (pH)
pactBopa. Peakiiun noHHOro oomMeHa.
I'unponu3 opraHMuEcKux u
HEOPTaHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 3nexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

https://lesson.edu.ru/04/10

13

14

KontponbHas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

MeTtannisl, UX IMOJIOKEHHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01mme

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




15

(bI/ISI/I‘IeCKI/Ie CBOMCTBAa METAJIJIOB

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

https://lesson.edu.ru/04/10

16

17

18

XUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HATPUH, Kajaui, KaJablUi,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

XnUMHUYEeCKHEe CBOIMCTBA IIUHKA, JKelle3a U
HUX COeIUHEHUN

XHUMHUYECKHE CBOMCTBA XpOMa, MEIH M MX
COETUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33714 110 TEMe
«Metamib»"

https://lesson.edu.ru/04/10

20

21

22

HemeTanbl, uxX monoxxeHue B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI
U UX COeJUHEHUU

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HX COETUHEHMI

https://lesson.edu.ru/04/10

24

XUMHYECKHE CBOMCTBA yIIepoaa,
KPEMHHUS U UX COCTUHCHUN

https://lesson.edu.ru/04/10

25

[IpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U
UX COCIMHEHUU

https://lesson.edu.ru/04/10




26

27

28

O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUI
no teMe «HemeTtamier»y. Beraucienus 1o
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Hemertanmmsi"»

KontposbHas paboTa mo temam
«Metamney u «Hemetamis

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

29

HeOpFaHI/IquKI/Ie " OPpraHnu4YCCKUC
KHCJIOTHI. HCOpFaHI/I‘ICCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

https://lesson.edu.ru/04/10

30

31

32

33

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKHE COCTUHEHUS.
I'eneTndeckas CBS3b HEOPraHUYECKHUX U
OpPraHUYECKUX BELIECTB

Ponpe xumMum B obecrieueHUH
HKOJIOTUYECKOH, YHEPTeTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUITMHBI

[IpencraBnenus o0 0OIMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO MOTyYeHUs
BaXHEHIITNX BEIIECTB

YennoBek B MHPEC BCIICCTB U MATCPUATIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

34

XHMHS U 310pPOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://lesson.edu.ru/04/10




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 xnace/ I'abpuensu O.C., Octpoymon W.T'., Cnagkos C.A., Aknmoneproe o0imiectBo «M3marensctBo «lIpocsemenne»,2021 r
Xumus, 11 xknace/ I'abpuensa O.C., Octpoymon N.I'., Cnagko C.A., AkimonepHoe obmectBo «M3natenbctBo «IIpocemenue»,2021r.

METOAUYECKHUE MATEPHUAJIBI IJI51 YAUTEJIA

Xumus(6a3oBbiiypoBeHb). Peanuzanus oOpa3zoBanus: Mmetoandeckoe nocoodue ans yuutens / Kasepuna A. A., [luayruna I'.B.; nox pen.I'. B.
[Muuyrunoit. M. : ®I'BHY «MHctutyT crpareruu pa3sutus oopasosanus PAOy», 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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